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6WURQJORFDOKLVWRULHVKDYH OHG LQ WKHSDVW WRSDUWLFXODU ORFDOVDIHW\FRQFHSWV UHTXLUHPHQWVDQGDFFHSWDQFHVFKHPHV
IRUPHWURWUDPDQGOLJKWUDLOV\VWHPVIURPFRXQWU\WRFRXQWU\DQGHYHQIURPFLW\WRFLW\8UEDQJXLGHGWUDQVSRUWDWLRQ




5HFHQW 8UEDQ*XLGHG 7UDQVSRUW DSSOLFDWLRQV KDYH EHHQ LQFUHDVLQJO\ DVVHVVHG E\ WDNLQJ LQWR DFFRXQW WKH H[LVWLQJ








JXLGHG WUDQVSRUW V\VWHPV ZLWK W\SLFDO OLIH F\FOH SKDVH UHODWHG UROHV 	 UHVSRQVLELOLWLHV DQG NH\ DFWLYLWLHV ,WV
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,QWURGXFWLRQ
,Q (XURSH /LJKW 5DLO 0HWURV DQG 7UDPV DUH FKDUDFWHUL]HG E\ D GLYHUVLILHG ODQGVFDSH RI VDIHW\
UHTXLUHPHQWV VDIHW\ PRGHOV UROHV DQG UHVSRQVLELOLWLHV VFKHPHV IRU VDIHW\ DFFHSWDQFH DQG DSSURYDO
KRZHYHUWKHUHDUHFRQYHUJHQFHVEHWZHHQVRPHDUFKLWHFWXUHVDQGV\VWHPV
7KHUHDUHFXUUHQWO\QRVWDQGDUGLVHGSURFHGXUHVDWWKH(XURSHDQOHYHOIRUEULQJLQJ8UEDQ*XLGHG7UDQVSRUW
LQWR VHUYLFH 7KHUH DUH QR FRPPRQ VWDQGDUG SURFHGXUHV LQ (XURSH IRU VDIHW\ HYDOXDWLRQ HDFK FRXQWU\
DSSOLHV LWV RZQ VDIHW\ FRQIRUPLW\ DVVHVVPHQW 5HFHQW DSSOLFDWLRQV KDYH EHHQ LQFUHDVLQJO\ DVVHVVHG E\
WDNLQJLQWRDFFRXQWWKH(XURSHDQUDLOZD\DSSOLFDWLRQVWDQGDUGV(1
0RVW 8UEDQ *XLGHG 7UDQVSRUW VWDNHKROGHUV EHOLHYH WKDW WKH GHYHORSPHQW RI (XURSHDQ DQG HYHQ
ZRUOGZLGH VWDQGDUGV VKRXOG EH HQFRXUDJHG LQ RUGHU WR IDFLOLWDWH WKH YROXQWDU\ UHIHUHQFH WR VXFK
VWDQGDUGV E\ UHOHYDQW QDWLRQDO DXWKRULWLHV DQG WKH YDULRXV VWDNHKROGHUV 7KH (XURSHDQ &RPPLVVLRQ LV





WKH UHJXODWLRQ EDFNJURXQG DQG DQDO\VHG WKH PDLQ SKDVHV RI WKH VDIHW\ OLIH F\FOHV %DVHG WKHUHRQ WKLV
GRFXPHQW GHVFULEHV WKH SURSRVDO RI D FRPPRQ VDIHW\ OLIHF\FOH DSSURDFK IRU XUEDQ JXLGHG WUDQVSRUW
V\VWHPV
2EMHFWLYHRIWKH02'6DIH/LIH&\FOH:RUN3DFNDJH
³7KH REMHFWLYH LV WR LGHQWLI\ FRPPRQ SUDFWLFHV DQGRU VLPLODULWLHV IRU WKH VDIHW\ DSSURYDO RI JXLGHG
XUEDQ WUDQVSRUW V\VWHPV LQ SDUWLFXODU $7&6\VWHPV E\ VDIHW\ DXWKRULWLHV DQG RWKHU LQYROYHG DFWRUV
WKURXJKRXWWKHGLIIHUHQWFRXQWULHVRIWKH(XURSHDQ8QLRQ2QWKLVEDVLVDSRWHQWLDOFRPPRQSURFHGXUHIRU
EXLOGLQJ DVVHVVLQJ DQG DSSURYLQJ WKH GLIIHUHQW VDIHW\ ILOHV ZLOO EH GHYHORSHG DQG SURSRVHG EHDULQJ LQ
PLQG WKH GLIIHUHQW UHVSRQVLELOLWLHV DORQJ WKH VDIHW\ OLIHF\FOH DQG WKH UROHV DQG DXWKRUL]DWLRQV RI WKH
GLIIHUHQWDFWRUV´
%DVLVIRU02'6DIH/LIH&\FOH3URSRVDO
7R GDWH WKH &(1(/(& UDLOZD\ DSSOLFDWLRQ VWDQGDUGV (1  VHULHV  EHLQJ DOVR WUDQVIHUUHG WR
LQWHUQDWLRQDO,(&OHYHO KDYHUHDFKHGDPDWXUHVWDWHDQGDUHLPSOHPHQWHG LQSUDFWLFDOO\HYHU\QHZUDLO
WHFKQRORJ\SURMHFWLQFOXGLQJOLJKWUDLOWUDPDQGPHWURV\VWHPV
7KHVH VWDQGDUGV KDYH EHHQ FUHDWHGZLWK WKH JRDO WR GHYHORS FRPSDWLEOH UDLO V\VWHPV DQG WR HQDEOH
FURVVDFFHSWDQFH RI JHQHULF DSSURYDOV E\ WKH GLIIHUHQW UDLOZD\ DXWKRULWLHV QRW RQO\ WKURXJKRXW(XURSH
7KHRYHUDOOSURFHGXUHRIWKHUDLOZD\VWDQGDUG(1LVEDVHGRQWKHOLIHF\FOHPRGHO7KHOLIHF\FOH
PRGHO GLVWLQJXLVKHV EHWZHHQ GLIIHUHQW SKDVHV (DFK SKDVH FRQWDLQV ZHOO GHILQHG SKDVHUHODWHG WDVNV
ZKLFKDUHJHQHUDO5$05HOLDELOLW\$YDLODELOLW\0DLQWDLQDELOLW\DQGVDIHW\WDVNV
7KH&(1(/(&UDLOZD\DSSOLFDWLRQVWDQGDUGVDUHQRZVXEMHFW WR UHYLHZDQGUHYLVLRQ7KH OLIHF\FOH
PRGHOLQWURGXFHGLQ(1KDVOHGRSHUDWRUVDQGVXSSOLHUVWRDGRSWWKHIRXUWHHQOLIHF\FOHSKDVHVRI
WKHVWDQGDUGVDQGPDSWKHLUSURFHVVHVRQWKHP5HDOOLIHSURFHVVHVZHUHIRUH[DPSOH³SODQQLQJ´³GHVLJQ
DQG PDQXIDFWXUH´ ³LQVWDOODWLRQ DQG WHVW´ DQG ³RSHUDWLRQ DQG PDLQWHQDQFH´ 7KH OLIH F\FOH PRGHO DV
SUDFWLFHG LVZHOO DFFHSWHG WRGD\ DQGKDVSURYHQ LWV VXLWDELOLW\ IRUPRUH WKDQ DGHFDGH ± VLPLODU WR OLIH
F\FOHPRGHOVLQRWKHUVDIHW\FULWLFDOLQGXVWULHV7KHUHIRUHDFKDQJHRIWKHOLIHF\FOHPRGHOLVQRWH[SHFWHG
LQWKHQHZUHYLVLRQRI(1DQGLVWKHUHIRUHXVHGDVWKHEDVLVIRUWKH02'6DIHSURSRVDO
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0HWKRGRORJ\

















/LIH F\FOH DSSURDFK SKDVHV  WR  DUH XQGHU WKH UHVSRQVLELOLW\ RI WKH 2SHUDWRU WR VSHFLI\ WKH
UHTXLUHPHQWVRIWKHQHZRUPRGLILHGXUEDQJXLGHGWUDQVSRUWV\VWHP
/LIHF\FOHDSSURDFKSKDVHV WRDUHXQGHU WKHUHVSRQVLELOLW\RI WKH6XSSOLHU WREXLOG WKHV\VWHPDV
VSHFLILHGWKLVLQFOXGHVWKH6XSSOLHUYDOLGDWLRQDQGDFFHSWDQFHRIWKHV\VWHP
/LIHF\FOHDSSURDFKSKDVHFRYHUVDQGHQGVZLWK WKH6DIHW\$XWKRULW\¶V OLFHQVLQJ IRUFRPPHUFLDO
RSHUDWLRQ
/LIHF\FOHDSSURDFKSKDVHVWRDUHXQGHUWKHREOLJDWLRQRIWKH2SHUDWRUDQGFRYHUWKHRSHUDWLRQ






DOO VXEVHTXHQW OLIHF\FOH DQG UHVSHFWLYH WDVNV WR EH SHUIRUPHG DFFRUGLQJ WR WKH LQLWLDO LQWHQWLRQV RI WKH
SURMHFW
7KH VWXGLHV WR EH SHUIRUPHG GXULQJ WKH FRQFHSW SKDVH IRU QHZ XUEDQ JXLGHG WUDQVSRUW V\VWHPV RU
H[WHQVLRQVRIH[LVWLQJV\VWHPVKDYHWRWDNHLQWRDFFRXQWWKHH[LVWLQJLQVWLWXWLRQDOHQYLURQPHQWDVZHOODV
WKH H[LVWLQJ OHJLVODWLRQV LQWR IRUFH UHJDUGLQJ HQYLURQPHQW ODQG XVH DQG WUDQVSRUWDWLRQ SODQQLQJ7KHVH
UHJXODWLRQVDUHPDQGDWRU\ IRUDQ\FRQVWUXFWLRQDFWLYLW\EH LW DLUSRUWV URDGV UDLOZD\V LQIUDVWUXFWXUHRU
EXLOGLQJV±SXEOLFRUSULYDWH
%HVLGHV LQVWLWXWLRQDODQG OHJDODVSHFWVPDQ\RWKHUDVSHFWVKDYH WREHFRQVLGHUHG LQRUGHU WRSURYLGH
HQRXJKGHWDLOVIRUDGHFLVLRQE\UHOHYDQWSROLWLFDODXWKRULWLHVWRDJUHHRQWKHSURMHFW LQWHUPVRIJHQHUDO
GHYHORSPHQWSURJUDPDQGIXQGLQJ









,QIRUPDWLRQ LV SURYLGHG RQ WKH YROXPHV RI SDVVHQJHUV WR EH XVHG IRU UHOHYDQW SUHOLPLQDU\ DQG ODWHU
PRUHGHWDLOHGGHVLJQVWXGLHVDVZHOODVRQWKHPDLQFKDUDFWHULVWLFVRIWKHLQWHUIDFHVZLWKRWKHUWUDQVSRUW
PRGHV2QFHWKHSURMHFWDSSURYHGVRPHGHWDLOHGGUDZLQJVFDQEHSURGXFHG
7KHPDLQ UHVSRQVLELOLW\ IRU WKH&RQFHSW SKDVH OLIH F\FOH DSSURDFK SKDVH  LV VKDUHG EHWZHHQ WKH





6XEFODXVH SURYLGHV DQ RYHUYLHZ RI WKH SULQFLSOH SURFHVVHV RI WKH 8*7 V\VWHP GHILQLWLRQ 	
DSSOLFDWLRQFRQGLWLRQVSKDVH
7KHSODQQHGV\VWHPKDVWREHGHILQHGVSHFLILFDOO\7KLVGHILQLWLRQVKRXOGWDNHLQWRFRQVLGHUDWLRQWKH


















GHFLVLRQDQGRYHUDOO V\VWHPGHVLJQ7KHFRPSUHKHQVLYHFRQFHSWVDW WKH V\VWHPGHILQLWLRQSKDVH VKRXOG
RXWOLQH WKHGHFLVLYH UHTXLUHPHQWV7KH\GRQRW GHPDQG FRPSOHWHQHVV7KH FRPSOHWH UHTXLUHPHQWVZLWK
UHVSHFW WR WKH FRPSUHKHQVLYH FRQFHSWV ZLOO EH SDUW RI WKH GHWDLOHG UHTXLUHPHQWV RI WKH V\VWHP
UHTXLUHPHQWVSKDVH
7KHPDLQUHVSRQVLELOLW\ IRU WKHV\VWHPGHILQLWLRQ	DSSOLFDWLRQFRQGLWLRQSKDVHOLIHF\FOHDSSURDFK
SKDVH  OLHV ZLWK WKH 2SHUDWRU LQ VLPSOH FDVHV RI SURMHFW GHYHORSPHQW EXW PD\ LQYROYH RWKHU DFWRUV





)ROORZLQJ WKH GHILQLWLRQ RI WKH 7ROHUDEOH +D]DUG 5DWH  WKH 2YHUDOO 6DIHW\ 7DUJHW IRU WKH RYHUDOO
V\VWHPDILUVW3UHOLPLQDU\+D]DUG$QDO\VLV3+$VKRXOGEHSURGXFHGLPPHGLDWHO\DWWKHEHJLQQLQJRI




















GHYHORSPHQW SURJUHVV WKH DQDO\VHV EHFRPH PRUH GHWDLOHG LQ WKH FRXUVH RI WKH GHYHORSPHQW F\FOH
UHILQHPHQW IURP3+$WR+D]DUG$QDO\VLV +$7KHDQDO\VHVFDQ WKHQUHIHU WR WKHRYHUDOOV\VWHP WR





6XEFODXVH SURYLGHV DQ RYHUYLHZ RI WKH SULQFLSOH SURFHVVHV RI WKH 8*7 V\VWHP UHTXLUHPHQWV
VSHFLILFDWLRQSKDVH
7KLVVHFWLRQGHVFULEHVKRZWKHUHTXLUHPHQWVVKRXOGEHGHYHORSHGIRU8*7DSSOLFDWLRQRUVXEV\VWHP
WR EH FRPSOLDQW ZLWK DSSOLFDEOH VWDQGDUGV 7KH PDLQ IRFXV KDV EHHQ VHW RQ WKH VWUXFWXUH RI WKH
GHYHORSPHQWSKDVHVDQGKRZWKLVVKRXOGEHGRFXPHQWHG
7KH VSHFLILFDWLRQ RI WKH V\VWHP UHTXLUHPHQWV VKRXOG EH VWULFWO\ VHSDUDWHG LQWR )XQFWLRQDO
5HTXLUHPHQWV 6DIHW\ 5HTXLUHPHQWV 2SHUDWLRQDO 5HTXLUHPHQWV DQG (QYLURQPHQWDO 5HTXLUHPHQWV
)XQFWLRQVLQFOVDIHW\IXQFWLRQVVKRXOGEHVSHFLILHGLQGHSHQGHQWO\IURPSRWHQWLDOWHFKQLFDOVROXWLRQVLQ
WKHILUVWLQVWDQFH




DQG VDIHW\ WDUJHW UHTXLUHPHQWV%XW RQ VXEV\VWHP OHYHO WKH UHTXLUHPHQWV GLIIHU IRU YHKLFOH DQG VWDWLRQ
HTXLSPHQW
7KH6\VWHP5HTXLUHPHQWV6SHFLILFDWLRQGRFXPHQWVKRXOGFRQWDLQWKHLQLWLDOGHVLJQZKLFKGHILQHVWKH
WHFKQLFDO SURSHUWLHV RI WKH IXWXUH V\VWHP ,Q SDUWLFXODU WKH 8*7 DSSOLFDWLRQ


















RUPHWUR V\VWHPV DV ZHOO DV GLIIHUHQW JUDGHV RI DXWRPDWLRQ *2$ VXFK DV RSHUDWLRQ ZLWK GULYHU DQG





PRUH VDIHW\ VFHQDULRV WR EH FRQVLGHUHG WKDQ D WUDP ± ERWK LQ TXDQWLW\ DQG FRPSOH[LW\ 5HTXLUHPHQW
WUDFHDELOLW\ DQG FRPSOLDQFH GHPRQVWUDWLRQ LV WKHQ KDQGOHG WKURXJKRXW WKH IXUWKHU OLIH F\FOH DSSURDFK
SKDVHV
7KH IROORZLQJ ILJXUH VKRZV WKH PDLQ DFWRUV IRU WKH UHTXLUHPHQWV VSHFLILFDWLRQ SKDVH OLIH F\FOH
DSSURDFK SKDVH  7KH PDLQ UHVSRQVLELOLW\ IRU WKH V\VWHP UHTXLUHPHQW VSHFLILFDWLRQ SKDVH OLIH F\FOH
DSSURDFK SKDVH  OLHV ZLWK WKH 2SHUDWRU LW PD\ EH SURSRVHG WR EH FKHFNHG DQG DXGLWHG E\ WKH
,QGHSHQGHQW6DIHW\$VVHVVRU















7KH FRQFHSW RI6DIHW\ ,QWHJULW\/HYHOV LV XVHG DV DPHDQVRI FUHDWLQJEDODQFHEHWZHHQPHDVXUHV WR
SUHYHQWV\VWHPDWLFIDXOWVDQGUDQGRPIDLOXUHV6DIHW\,QWHJULW\/HYHOLVGHILQHGE\DUDQJHRIYDOXHVIRU




7KHPDLQ UHVSRQVLELOLW\ IRU WKH V\VWHP DUFKLWHFWXUH VSHFLILFDWLRQ DQG VDIHW\ UHTXLUHPHQW DVVLJQPHQW
SURFHVV WKH DSSRUWLRQPHQW RI V\VWHP UHTXLUHPHQWV SKDVH OLIH F\FOH DSSURDFK SKDVH  OLHV ZLWK WKH
6XSSOLHULWPD\EHSURSRVHGWREHFKHFNHGDQGDXGLWHGE\WKH,QGHSHQGHQW6DIHW\$VVHVVRU
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3KDVH'HVLJQDQG,PSOHPHQWDWLRQ
6XEFODXVH SURYLGHV DQ RYHUYLHZ RI WKH SULQFLSOH SURFHVVHV RI WKH QHZ 8*7 GHVLJQ 	






















































6XEFODXVH SURYLGHV DQ RYHUYLHZ RI WKH SULQFLSOH SURFHVVHV IRU WKH V\VWHP YDOLGDWLRQ 	 VDIHW\
DFFHSWDQFHRIQHZRUPRGLILHG8*7V\VWHPV
9HULILFDWLRQ DQG9DOLGDWLRQ DSSOLHV RQ ERWK8*7 V\VWHP OHYHO UHI (1 DVZHOO DV IRU VXE
V\VWHPV DW OHDVW IRU WKH VLJQDOOLQJ DQG WUDLQ FRQWURO VXEV\VWHP UHI (1 DQG (1 7KLV
PHDQVWKDWYDOLGDWLRQ	VDIHW\DFFHSWDQFHDSSOLHVILUVWIRUWKHVLJQDOOLQJDQGWUDLQFRQWUROVXEV\VWHPIRU
WKHVROHVXEV\VWHPIXQFWLRQVDQGVHFRQGIRUWKHZKROH8*7V\VWHPZLWKUHVSHFWWRIXQFWLRQDOLQWHJUDWLRQ





6XEFODXVHSURYLGHVDQRYHUYLHZRI WKHSULQFLSOHSURFHVVHV IRU V\VWHPDFFHSWDQFH IRUDQHZRU
PRGLILHG8*7V\VWHP
7KHVWDQGDUG(1³GRHVQRWGHILQHDQDSSURYDOSURFHVVE\WKHVDIHW\UHJXODWRU\DXWKRULW\´UHI






$V DQ LQWHJUDO SDUW WKH &(1(/(& DSSURDFK DQG SURFHVV UHTXLUHV DQ DSSURSULDWH VDIHW\ PDQDJHPHQW
FRQFHSW/LNHWKHZHOONQRZQTXDOLW\PDQDJHPHQWFRQFHSW,62WKH&(1(/(&VDIHW\PDQDJHPHQW
FRQFHSWHVWDEOLVKHV WKHDVVXPSWLRQ WKDW WKH OHYHORI VDIHW\RIDFRPSOH[SURGXFWFDQVHOGRPEHSURYHQ
VLPSO\ E\ WHVWLQJ WKH ILQLVKHG SURGXFW  HVSHFLDOO\ ZLWK UHJDUG WR HOHFWURQLF VRIWZDUH DQG KDUGZDUH
FRPSRQHQWV WKLV LV LPSRVVLEOH 6DIHW\ MXVW OLNH TXDOLW\ KDV WR EH DQ LQWHJUDO SDUW RI WKH GHVLJQ DQG
SURGXFWLRQSURFHVV LQRUGHU WR OHDG WRSURGXFWV WKDWSRVVHVVDVXLWDEOH OHYHORI VDIHW\)XUWKHUPRUH WKH
UHTXLUHGOHYHORIVDIHW\RIDSURGXFWLVKXJHO\GHSHQGHQWXSRQRQWKHV\VWHPLWZLOOEHHPEHGGHGLQ
7KH &(1(/(& VDIHW\ PDQDJHPHQW V\VWHP WKHUHIRUH OHQGV LWVHOI IRU FRPELQDWLRQ ZLWK PRUH
SUHVFULSWLYHVDIHW\VWDQGDUGUHJXODWLRQVHULHVZKLFKPD\GLIIHUWKURXJKRXWWKH(XURSHDQPHPEHUVWDWHV
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,Q FRQFOXVLRQ LW FDQ EH VWDWHG WKDW &(1(/(& DQG IXUWKHU DSSURSULDWH QDWLRQDO VDIHW\ VWDQGDUGV 
UHJXODWLRQV IRUPD VRXQGEDVLV IRU WKH DSSURYDO SURFHVVRI QHZRUPRGLILHG8*7V\VWHPV5HVSHFWLYH
VDIHW\FRQFHSWVDQGDVDIHW\GHPRQVWUDWLRQDSSURYDOSURFHVVFDQEHGHULYHGWKHUHRI
7KHIROORZLQJILJXUHVKRZVWKHPDLQDFWRUVIRUWKHV\VWHPDFFHSWDQFHSKDVHOLIHF\FOHDSSURDFKSKDVH
  7KH PDLQ UHVSRQVLELOLW\ IRU WKH DFFHSWDQFH SKDVH OLIH F\FOH DSSURDFK SKDVH  OLHV ZLWK WKH













7KH02'6DIH UHVXOWV ± VDPH ZLWK RWKHU (8 IXQGHG SURMHFWV ± PD\ LQIOXHQFH WKH SRWHQWLDO IXWXUH
VWDQGDUGLVDWLRQIRU8UEDQ*XLGHG7UDQVSRUW

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